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Graphene is a kind of two-dimensional material, with six atoms arranged in a
regular hexagonal pattern and in a one-atom thickness. It is promising in many areas
such as composite materials, clean energies, optoelectronic devices and medicine
carriers, due to its outstanding mechanical, electrical, optical, heat transferring
properties.
In this paper, graphite oxide and graphene oxide solution were obtained by using
the modified Hummers method. Graphene oxide papers were prepared when filtering
the graphene oxide solutions through the cellulose acetate membrane. Hydrothermal
reduction of graphene oxide papers was conducted and reduction atmosphere,
temperature, and reaction time was changed. By optimizing the reduction factors,
reduced graphene films with good electrical properties were obtained. Using the field
Scanning electron microscope (FESEM), Fourier transform infrared spectroscopy
(FT-IR), X-ray diffraction (XRD), Raman spectroscopy (Raman), photoelectron
spectroscopy (XPS) characterizations, the structure evolution of the samples under
different reduction conditions were revealed and discussed.
Experimental results showed that not only the preparation of graphene oxide
papers but also the reduced graphene oxide papers had been successfully realized.
Comparing the FTIR and Raman results, it was found that the influence of
hydrothermal environment on the reduction effect is remarkable. With the addition of
ammonia into the hydrothermal system, the best reduction effect was observed. With
higher ammonia concentration, further improved electrical conductivity was got.
What is more, electrical conductivity increases gradually with the increase
hydrothermal temperature. It was also found that increasing the reaction time is good
for reduction reaction. However, when the reduction time exceeds 10 hours, the
electrical conductivity showed little change. By optimizing all the reduction
parameters, the highest conductivity of 2170 S/m was obtained. Further research
should be continued to scrutinize the reduction mechanism of our reduction process
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•= PvH F σ （vF
为费米速度），近布里渊区的 K点。石墨烯中的电子遵循狄拉克方程式，有效质
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